Evolutionary affiliations within the superfamily of ketosynthases reflect complex pathway associations.
Type I polyketide synthases are known to produce a wide range of medically and industrially important polyketides. The ketosynthase (KS) domain is required for the condensation of an extender unit onto the growing polyketide chain during polyketide biosynthesis. KSs represent a superfamily of complex biosynthetic pathway-associated enzymes found in prokaryotes, fungi, and plants. Although themselves functionally conserved, KSs are involved in the production of a structurally diverse range of metabolites. Degenerate oligonucleotide primers, designed for the amplification of KS domains, amplified KS domains from a range of organisms including cyanobacterial and dinoflagellates. KS domains detected in dinoflagellate cultures appear to have been amplified from the less than 3- micro m filtrate of the nonaxenic culture. Phylogenetic analysis of sequences obtained during this study enabled the specific identification of KS domains of hybrid or mixed polyketide synthase/peptide synthetase complexes, required for the condensation of an extender unit onto an amino acid starter unit. The primer sets described in this study were also used for the detection of novel KS domains directly from environmental samples. The ability to predict function based on primary molecular structure will be critical for future discovery and rational engineering of polyketides.